E Qe!:’nglﬁ NCERT Solution For Class 11 Maths Chapter 8 Binomial Theorem
Exercise 8.1 Page: 166
Expand each of the expressions in Exercises 1 to 5.
1: .
(1-2x)
Solution:

=°C, (1)° —°C, ()" (2x)+°C, (1)’ (2x)" =°C, (1)" (2x)’ +°C, (1)’ (2x)" —°C, (2x)’
=1-5(2x)+10(4x)" —10(8x")+5(16x* ) —(32x°)
=1-10x+40x* —80x> +80x* —32x°

(22

5
By using Binomial Theorem, the expression (g—gj can be expanded as

Solution:

o2 (2] e B (22 e 2 o)
- 5) 5( e ()

_32 40 20
+

(2x—3)6

Solution:

By using Binomial Theorem the expression (2x—3)6 can be expanded as

(2x—=3)° =°C, (2x)° —°C, (2x)’ (3) +°C, (2x)* (3)" —°C, (2x)* (3)” +°C, (2x) (3)" —°C, (2x)(3)° +°C, (3)°
= 64x° —6(32x")(3)+15(16x")(9) —20(8x")(27)+15(4x" ) (81)— 6(2x)(243) + 729

=64x° —576X> +2160x* —4320x° +4860x° —2916X +729
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Solution:
5
By using Binomial Theorem, the expression (§+1j can be expanded as
X

() -s(3] <) <L
AL (5

x> 5 10x 5 1

= 4= 40, =
243 81 9x 3 X°

JOJ ()5 e
e

Solution:

6
By using Binomial Theorem, the expression (x+1) can be expanded as
X

(x +%j6 =°C, ()’ +°C,(x)° (%j +°C, (x)' GT +°C, (x)’ (%T +°C, (x)° (%)4 +°C, (x)(%)s +°C, (%)6
=X +6(x) Gjﬂes(x)“ L%Jﬂo(xf L%JHS(X)Z (%J+6(X)L L J+ie

X)X
=x°+6x* +15x2+20+§+%+i6
X X

Using binomial theorem, evaluate each of the following:

6: (96)

Solution:

96 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, binomial theorem can be applied.
It can be written that, 96 =100—4

- (96)’ =(100-4)’
=°C, (100)’ —°C, (100’ (4)+°C, (100)(4)" -3C, (4)’
=(100)’ —3(100)° (4)+3(100)(4)" —(4)’

=1000000-120000+4800—-64
=884736
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7. (102)

Solution:

102 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, binomial theorem can be applied.

It can be written that, 102 =100+ 2

- (102)’ =(100+2)’

=°C, (100)° +°C, (100)" (2) +°C, (100)* (2)” + °C, (100" (2)’ +°C, (100)(2)" +°C, (2)°
=10000000000-+1000000000 +40000000 +800000 +8000 +32

=11040808032

(101)"

Solution:

101 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, binomial theorem can be applied.
It can be written that, 101=100+1

~.(101)" =(100+1)*

=*C, (100" +*C, (100’ (1) + “C, (100’ (1)° +“C, (100) (1)’ +“C, (1)"
= (100)" +4(100)’ +6(100)" +4(100)+(1)*
=100000000-+ 4000000+ 60000 +400+1

=104060401

(99)

Solution:

99 can be written as the sum or difference of two numbers whose powers are easier to calculate
and then, binomial theorem can be applied.
It can be written that, 99=100-1

- (99)° =(100-1)

=°C, (100)° - °C, (100)" (1) + °C, (100)’ (1)° - °C, (100)" (1)’ +°C, (100) (1)’ - °C, (1)’
= (100)’ —5(100)" +10(100)’ ~10(100)" +5(100) -1
=10000000000—500000000-+10000000—100000+500—1

=10010000500—-500100001
=9509900499
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10:

Using Binomial Theorem, indicate which number is larger (1.1 or 1000.

)10000

Solution:
By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)

%% he obtained

as
(l. 1)10000 _ (1+ 0. 1)10000

=1%%C, +1%%C, (1.1) +Other positive terms

=1+10000x1.1+ Other positive terms
=1+11000 + Other positive terms
>1000
Hence, (1.1)

10000

>1000.

11:

Find (a+b)’ —(a—b)*. Hence, evaluate. (\/§+\/§)4—(\/§—\/§)4

Solution:
Using Binomial Theorem, the expressions, (a+b)4 and (a—b)4, can be expanded as

(a+b)' ='Cja’ +*Ca’b+C,a%? + “C,ab® + ‘C,b*

(a-b)' =‘C,a* - “Ca’b+*C,a%h? - *C,ab* + ‘C,b*

- (a+b)'—(a-b)" =*Cja* +‘Ca®b+‘C,a’h’ + “Ciab® + ‘C,b* - “Coa* —‘Cia’h+“C,a’h’ — “Cjab® + ‘C,b* |
=2( ‘Ca’b+‘Cab*)=2(4a’h+4ab’)

=8ab(a’ +b”)

By putting a=+/3 and b=+/2 , we obtain

(o) (i) ~8() ) ]
~8(\/6){3+2} =406

12:
Find (x+1)6 +(x—1)6 . Hence or otherwise evaluate. (\/§+1)6 +(\/§—1)6

Solution:
Using Binomial Theorem, the expression, (x+1)6 and (x—l)e, can be expanded as
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(x+1)° =°Cyx® +°C,x° +°C,x* +°Cx° +°C, X +°Cyx+°Cy
(x=1)° =°CoX® —°C,X° +°C,x* —°C,x¢ +°C,x* —°Cyx + °C;
A (x+D)° +(x-1) = 2[ °CX° +°C,x* +°C X% + GCGJ

=2| x° +15x" +15x* +1|

By putting x=+/2 we obtain

(V2+1) +(v2-1) = 2{(\/5)6 +15(v2) +15(+2) +1J
=2(8+15x4+15x2+1)

=2(8+60+30+1)

=2(99)=198

13:
Show that 9" —8n—9 is divisible by 64, whenever n is a positive integer.

Solution:

In order to show that 9" —8n—9 is divisible by 64, it has to be prove that, 9" —8n—9 =64k ,
where K is some natural number
By Binomial Theorem,

(1+a)" ="C,+"Ca+"C,a’ +....+ "C a"
For a=8 and m=n+1, we obtain
(1+8)"" ="C, +"C, (8)+"C, (8)" +....+ ™C,., (8)""

=" =1+(n+1)(8)+8°| "IC,+"C;x8+...+"'C,, (8)"" |
=" =9.+81+64 "'C, +"'C,x8+...+"C,, (8)"" |

= 9" —8n—9 =64k, where k ="'C, + "*C, x8+...+"'C,, (8)"" is a natural number
Thus, 9" —8n—9 is divisible by 64, whenever n is a positive integer.

14: )
Prove that » 3" "C, =4"

r=0

Solution:
By Binomial Theorem,

Zn: "C.,a"'b" =(a+b)’

r=0
By putting b=3 and a=1 in the above equation, we obtain

2."C ()" (3) =(1+3)

r=0
= Zn:3r "C, =4"
r=0

Hence proved.
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Exercise 8.2 Page: 171

1:
Find the coefficient of x° in (x+3)8

Solution:
It is known that (r+1)" term, (T,

r1
T,="Ca""b

Assuming that x> occurs in the (r +1)th term of the expansion (x+3)8 , We obtain
T..=°C,(x)"" (3)
Comparing the indices of x in x° in T, ,,
We obtainr =3

Thus, the coefficient of x° is °C, (3)’

), in the binomial expansion of (a+b)" is given by

8! 3 _8:7-6:5!

= X 32619
315! 3-2.5!

2:
Find the coefficient of a’b’ in (a—2b)12

Solution:
It is known that (r+1)" term, (T,

rl
T,="Ca""b"

Assuming that a°h” occurs in the (r +1)th term of the expansion (a—2b)12, we obtain
T ="C (a) " (-20) ="C.(-2) (a)"" (b)'

Comparing the indices of aand b in a°b’ in T,

r+11
We obtainr=7

Thus, the coefficient of a’b’ is
I ) .0.8.71
g (L2 - 12! ,;_12:1110-9-8-7!
715! 5.43.2-7!

). in the binomial expansion of (a+b)" is given by

(-2)" =—(792)(128) = -101376.
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3:
Write the general term in the expansion of (x° - y)6

Solution:
It is known that the general term T,

r+l1
nC an rbr
Thus, the general term in the expansion of (x*—y®) is

Tr+1 — 6c:r (Xz )G*r (_y)r _ (_1)l’ 6Cr.X1272r.yr

{which is the (r +1)th term} in the binomial expansion of

(a+b)" is given by T,

r+1 —

4:
Write the general term in the expansion of (X - yx)12  x#0

Solution:
It is known that the general term T,

r+1

nC an I’br

{which is the (r +1)th term} in the binomial expansion of
(a+b)" isgiven by T,

r+1 —

Thus, the general term in the expansion of (x2 a yx)12 is

T, =%C (Xz )124 (_yx)r :( 1)f 120 24 ( 1)r e .y

5:
Find the 4™ term in the expansion of (x—2y)12.

Solution:
It is known (r+1)th term, T,,, in the binomial expansion of (a-+b)" is given by
:nCr a.h—l‘bl‘.
Thus, the 4™ term in the expansion of (x2 —2y)12 is
T T3+1 12C( )1273(_2y)3=( )3 12 9 ( ) 3=_121110 ( )3 gy3__1760xgy3
3191 3.2
6:

18
Find the 13" term in the expansion of KQX—LJ X#0

3Jx

Solution:
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r+1?

Itis known (r +1)th term, T, ,,, in the binomial expansion of (a+b)" isgivenby T, ="C,a" b’

18
Thus, the 13" term in the expansion of (9x——j

12 3\/_
)

T
2] s

T13 T12+1 18C12 (9 )18 12 (_

=(-2)° ;?el ( )

~18-17-16-15-14-13.12!
121.6-5-4.3-2
=18564

%\T -

x°

—
><m| N

7:

3 7
Find the middle terms in the expansions of [3— X6 ]

Solution:
It is known that in the expansion of (a+b)n , In n is odd, then there are two middle terms,

n+1)" n+l )"
Namely[ 5 j term and (T+1j term.

. . . Y 7+ (741
Therefore, the middle terms in the expansion 3—6 are — =4" and T+1 =5

term
YAl s 7!, X
T T3+1 C (3) - 6 :(—1) ﬁ3 : 63

76540, 1 o 105

g2a 23 T8
T=T..=c,(3) [ -X 4:( T X
v 6 4131~ 6*

7'6‘5.4!. 33 -X12:35 X]_Z
413.2 2.3 48

35 0

3
Thus, the middle terms in the expansion of (3— )é ] are —125 x* and 28
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8:

10
Find the middle terms in the expansion of @ +9yj

Solution:
It is known that in the expansion of (a-+b)", in n is even, then the middle term is

n th
( +1j term.
2
th

10
Therefore, the middle term in the expansion of [; +9yj is (120 +1j =6"

10-5
X 10! x°
T“:Tmzmc{sj %) =553 Y

_10-9-8-7-6.5!. 1 .310.)(5 5 95_(32)5_310
~ 5.4.3.251 3 y B B

=252x3-X>-y* =6123%°y°

10
Thus, the middle term in the expansion of @ +9y) is 61236 X°y°.

9:
In the expansion of (1+ a)mm, prove that coefficients of a™ and a" are equal.

Solution:
It is known that (r+1)" term, (T,

rel
T,="Ca""b

Assuming that a" occurs in the (r +1)th term of the expansion (1+a)" ", we obtain
T.,=""C. ()" (a) =™"C,a"
Comparing the indices ofain a™in T, ,,
We obtainr=m

Therefore, the coefficient of a™ is
(m+n)! (m+n)!

SAULLD 1)

m mi(m+n-m)!  min!

). in the binomial expansion of (a+b)" is given by

m+n

m-+

Assuming that a" occurs in the (k +1)th term of the expansion (1+a)""", we obtain
m+n m+n—k kK _ m+n k

T.=""C(1)"  (a) =™"C,(a)

Comparing the indices ofain a" andin T,

We obtain
k=n
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Therefore, the coefficient of a" is
mng, = (m+n)! =(m+n)! lllllll 2)
n(m+n-n)!  nim!

Thus, from (1) and (2), it can be observed that the coefficients of a™ and a" in the expansion
of (1+a)"" are equal.

10:

The coefficients of the (r—l)th, r'" and (r +1)th terms in the expansion of (x+1)n are in the
ratio 1:3:5. Find n and r.

Solution:

It is known that (k +1)th term, (T,.,), in the binomial expansion of (a-+b)" is given by

T, ="Ca"" b

Therefore, (r—1)" term in the expansion of (x+1)" is

T, ="C, () 2 ) ="C, )

(r+1) term in the expansion of (x+1)" is

T..="C, ()" (1) ="Cx™"

r" term in the expansion of (x+1)" is

T.="C,, (x) @) =, )

Therefore, the coefficients of the (r—l)th ™ and (r +1)th terms in the expansion of (x +1)n

"C,,, "C,,, and "C, are respectively. Since these coefficients are in the ratio 1:3:5, we obtain

G, 1 and Cy 3

"Cu 3 g 15

"Coa _ n! X(r—l)!(n—r+1)!= (r-1)(r-2){(n-r+1)!
"C., (r=2)(n-r+2)! n! (r=2){(n-r+2)(n-r+1)!
_r-1

n-r+2

oor-1 1

“n-r+2 3

=3r-3=n-r+2
=n—-4r+5=0 ...... (1)

"Cos _ n! Xr!(n—r)!: r(r-1)(n-r)!
"C,  (r=1)(n-r+1) n! (r—=1)Y(n—r+1)(n—r)!

n-r+1
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) r 3

“n-r+l1 5
=5r=3n-3r+3
=3n-8r+3=0 ... (2)

Multiplying (1) by 3 and subtracting it from (2), we obtain
4r-12=0

=>r=3

Putting the value of r in (1), we obtain n

-12+5=0

=>n=7

Thus, n=7 and r=3

11:
Prove that the coefficient of x" in the expansion of (1+ x)2n is twice the coefficient of x" in

the expansion of (1+x)™".

Solution:
It is known that (r+1)" term, (T,

r+l
T.,="Ca""b".
Assuming that x" occurs in the (r +1)th term of the expansion of (1+ x)2n , We obtain
T..="C. ()" (x) =""C (x)

Comparing the indices of x in x" and in T, ,, we obtain r=n

), in the binomial expansion of (a+b)" is given by

Therefore, the coefficient of x" in the expansion of (1+ x)2n is

m~  (2n) :(2n)!:(2n)!
C”_n!(2n—n)! nint (n1)® )

Assuming that x" occurs in the (k +1)th term of the expansion of (1+ x)zn*l, we obtain

Tea ="Ce (" () =7"C (%)
Comparing the indices of x in x" and in T,,,, we obtain k=n
Therefore, the coefficient of x" in the expansion of (1+ x)znfl is
e _ (2n-1)! _ (2n-1)!

" n!(2n-1-n)! nY(n-1)!

2n.(2n-1)! (2n)! 1] (2n)!

:—Znn|(n_1)|:2nln|:2 ( |2 ....... (2)
From (1) and (2) , it is observed that

; (Zn Cn ) _ 2n71(:n
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:>2nCn :2(2n—1cn)
Therefore, the coefficient of x" expansion of (1+ x)2n is twice the coefficient of x" in the

expansion of (1+x)™"".
Hence proved.

12:
Find a positive value of m for which the coefficient of x* in the expansion (1+x)" is 6.

Solution:
It is known that (r +1)th term, (T,.,), in the binomial expansion of (a+b)" is given by
T,="Ca""b".
Assuming that x* occurs in the (r +1)th term of the expansion of (1+x)", we obtain
T.a="C.()"" () ="C,(x)
Comparing the indices of x in x* and in T, ,, we obtain r=2
Therefore, the coefficient of x* is "C,
It is given that the coefficient of x* in the expansion (1+x)" is 6.
.. "C,=6
m!
:m =6
m(m-1)(m-2)!
2x(m=2)!
=m(m-1)=12
=m -m-12=0
=m —-4m+3m-12=0
=m(m—-4)+3(m-4)=0
=(m—-4)(m+3)=0
=(m-4)=0o0r (m+3)=0
=m=4 or m=-3
Thus, the positive value of m, for which the coefficient of x* in the expansion (1+ x)m is 6, is
4,
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1:

Find a, b and n in the expansion of (a+b)n if the first three terms of the expansion are 729,
7290 and 30375, respectively.

Solution:
It is known that (r +1)" term, (T,

r+l
T.,="Ca b
r .

r+l —

The first three terms of the expansion are given as 729, 7290 and 30375 respectively.
Therefore, we obtain

T,="C,a" %’ =a" =729 ......(1)
T,="C,a" ' =na"b=7290 ......(2)
n(n-1)

) in the binomial expansion of (a+b)" is given by

T,="C,a" %’ = a"h? =30375......(3)

Dividing (2) by (1), we obtain

na"'h 7290
a" 729
nb
= =10 ... 4
! 4)

Dividing (3) by (2), we obtain

n(n-1)a"’b® 30375
2na™b 7290
(n-1)b 30375

. _

2a 7290
- (n—l)b _30375x2 25
a 7290 3
nb b 25
S — =
a a 3
b 25 .
—=10- = Using(4
. [Using(4)]
SPo10-B% 5
a 3 3
From (4) and (5), we obtain
n-5=10
3
=>n=06
Substituting n=6 in equation (1), we obtain a®
=729
=a=9729=3
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From (5), we obtain
b 5
3 3
Thus, a=3,b=5, and n=6.

—=b=5

2:
Find a if the coefficients of x> and x° in the expansion of (3+ ax)9 are equal.

Solution:

It is known that (r +1)" term, (T,.,
T,="Ca""b".

Assuming that x* occurs in the (r +1)th term in the expansion of (3+ ax)g, we obtain
T..=°C,(3) " (ax) =°C,(3) "a'x’

Comparing the indices of x in x* and in T, ;, we obtain

r=2

Thus, the coefficient of x? is

: 9!
°C,(3) " a’ :ﬁ(3)7 a’=36(3)" a?

), in the binomial expansion of (a+b)" is given by

Assuming that x° occurs in the (k +1)th term in the expansion of (3+ ax)g, we obtain
Toa =°C (3)" (ax) =°C, (3)" " a“x"

Comparing the indices of x in x* and in T,,,, we obtain k =3

Thus, the coefficient of x° is

°c,(3) a’ = %(3)6 a® =84(3) &

It is given that the coefficient of x* and x® are the same.

84(3)’ a® =36(3)" a*

— 84a=36x3
,_36x3_104
84 84
9
=a=
7

Thus, the required value of a is 9/7.

3:
Find the coefficient of x° in the product (1+ 2x)6 (l—x)7 using binomial theorem.

Solution:
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Using Binomial Theorem, the expressions, (1+ 2x)6 and (1—x)7, can be expanded as
(1+2x)° =°C, +°C, (2X)+°C, (2x)" +°C, (2x)’ + °C, (2x)" + °C, (2x)" +°C, (2x)°
=1+6(2x)+15(2x)" +20(2x)’ +15(2x)" +6(2x)° +(2x)°

=1+12x+60x* +160x° + 240x* +192x° +64x°
(1-x)" ="C, —"C, (X)+'C, (x)" = "C, (x)’ +7C, (X)
=1-7x+21x* —35x> +35x* —21x° + 7x° — X’

- (1+2x)" (1-x)’

= (1+12x+60x* +160x° +240x" +192x° +64x° ) (1-7x + 21x* —35x° +35x" —21x° + 7x° - X'

The complete multiplication of the two brackets is not required to be carried out. Only those
terms, which involve , are required.

The terms containing  are

1(—21x°) +(12x)(35x" ) +(60x* ) (—35x° ) + (160x° ) (21x* )+ (240x* ) (=7x) +(192x° ) (1)
=171x°

Thus, the coefficient of x in the given product is 171.

4 7

~"C, (x)"+7C4 (x) ="C, (x)

4.
If a and b are distinct integers, prove that a—b is a factor of a" —b", whenever s a positive
integer. [Hint: write a” =(a—b+b)" and expand]

Solution:
In order to prove that (a—b) is a factor of (a” —b"), it has to be proved that

a"—b" =k(a—b), where k is some natural number

It can be written that, a=a—b+b

-.a"=(a-b+b)"=[(a-b)+b]

="C,(a~b)"+"C,(a~b)" "b+...+"C,,(a—b)b"* +"C,b"
=(a-b)"+"C,(a~b)"'b+..+"C, , (a—b)b"* +b"

= a"'-b"=(a-b)| (a~b)" +"C,(a~b)" “b+...+"C, " |
=a"-b"=k(a-h)

Where, k = L(a—b)n_l +"C,(a—b)" b+t ”Cn_leJ is a natural number

This shows that (a—b) is a factor of (a” —b“), where is a positive integer.
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5:

Evaluate (\/§+ \/5)6 —(\/5—«/5)6

Solution:
Firstly, the expression (a+ b)6 —(a- b)6 is simplified by using Binomial Theorem. This can be
done by
(a+b)° =°C,a° +°C,ab+ °C,a’h? + °C,a%° + °C,a%* + °Ca'h® + °C,b°
=a’ +6a’b+15a’b* + 20a°b°® +15a°b* +6ab’ +b°
(a—b)° =°C,a® —°C,a’b+°C,a*h’ - °C,a%® +°C,a’h* —°Caa'h® + °Cb°
=a’® —6a’b+15a"b* —20a’b® +15a°b* —6ab’ +b°
- (a+b)’ —(a—b)’ =2[ 6a°h+20a’h’ +6ab° |
Putting a=+/3 and b=+/2, we obtain

6 6 5 3 3 5
(V3++2) ~(v3-+2) =2/ 6(+B) (v2) + 20(\&) (V2] +6(v3)(+2) |
= 2| 54/6 +120\/6 + 246 |
=2x198\6

—396./6

6:

4 4
Find the value of (a2 ++/a’ —1) +(a2 L. /a2 —1)

Solution:
Firstly, the expression (X + y)4 +(x—y)4 is simplified by using Binomial Theorem.
This can be done as
(x+y)* =4Cx* +CxCy +“C,x%y? + *Cxy* + °C,y*
=X* +4x%y + 66Xy +4xy’ +y*
(x—y)' =*Cox* —*C %y +C,x%y? —‘Coxy* +“C,y*
=X* =4y +6x°y° —4xy’ +y*
s (x+y) H(x-y)' = 2(x4 +6X°y° +y4)
Putting x =a® and y=+/a?—1, we obtain
4 4 2 4
(a2 ++/a’ —1) +(a2 —a’ —1) :ZL(aZ)4 +6(a2)2(\/a2 —1) +( a’ —1) J
= ZLa8 +6a*(a’ —1)+(a’ —1)2J

= 2La8 +6a°—6a*+a* —2a? +1J
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= 2La8 +6a®—5a* —2a® +1J
=2a®+12a° —10a* —4a*+2

1
Find an approximation of (0.99)5 using the first three terms of its expansion.

Solution:
0.99=1-0.01

-.(0.99)" =(1-0.01)’

=°C, (1)’ -°C, (1)’ (0.02)+°C, (1)’ (0.01)° [Approximately]
=1-5(0.01)+10(0.01)°

=1-0.05+0.001

=1.001-0.05
=0.951

Thus, the value of (0.99)" is approximately 0.951.

8:
Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in the

. 1Y,
expansion of | 42 +— | is v/6:1.
P [ ﬁj

Solution:

In the expansion, (a+b)" ="Cia"+"Ca"'b+"C,a"*b* +...+"C,_ab"* +"C,b"
Fifth term from the beginning ="C,a"*b*

Fifth term from the end ="C,a*b"™*

Therefore, it is evident that in the expansion of ((‘/5 + L j are fifth term from the beginning

B
is "C4({‘ﬁ)n_4 (%)4 and the fifth term from the end is "Cn_4(45)4 [%)M
n4"7414n(45)n1 n! a5\
o))~ g 57w -0
e R (B) . 3 e 1
C..(¥2) (43j ="C_, @ ="C,_,.2 i O Ei (2)
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It is given that the ratio of the fifth term from the beginning to the fifth term from the end is
\/5:1. Therefore, from (1) and (2), we obtain

n! 47\ . 6on! 1 .
m(ﬁ) '(n—4)!4!'(</§)n =v6:1

) X 6 ~-=46:1
(4B)
(g
=({6) =368
:>6n/4:65/2

n 5
= —=—
4 2

—
S
IS

=

m ‘

&

B
s

=

(op}

:>n=4><§=10
2

Thus, the value of n is 10.

9:

4
Expand using Binomial Theorem (1+§—E) , X#0
X

Solution:

i
o i j o e
{3

= 1+Z (1+§j +
2 2

3
X

Again by using Blnomlal Theorem, we obtain

(1+ 2)4 ='Cy (1) +°C, (1)° G) +4C, (1) GJZ +4C, (1) [g)g +'c, (2]4

(o213
i )£ 2

32 16 16
L

A
X X X X
%
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4 3 4
:1+4><—+6><—+4><X—+X—
8 16
2 3 4
:1+2x+31+x—+x— ...... (2)
2 2 16
3 3
X 3 2( X X X
(1+§j _C, (1 +°C, (1) (Ej +C, (1)@ +C, @
2 3
:1+3—2X +3% +X§ ....... (3)

From (1), (2) and (3), we obtain

(5]

X X x* 8 3x 3 x*) 8 24 32 16
=l4+2X+ —+—+—=—— |+ —F+— [+ 5+ —+b-—5+—
2 16 X 2 8 X X X X
3 4
:1+2x+§x2+x—+x——§—12—6x—x2+%+§+6—3—§+ﬁ
2 2 16 X X X x> X
16 8 32 16 x2 x¢ Xt
= —2——3 —4—4X+—+—+——
X X X X 2 2 16

10:
Find the expansion of (3x2 —2ax+3a’ )3 using binomial theorem.

Solution:
Using Binomial Theorem, the given expression (3x2—2ax+3a2)3 can be expanded as

[(3x2 —2ax)+3a’ T

=3C, (3x2 —2ax) +°C, (3x* —2ax)’ (3a%) +°C, (3x* —2ax) (3a2 ) +°C,(3a?)’
=(3x*- 2ax)3 +3(9x* —12ax’ +4a’x” ) (3a” ) +3(3x* — 2ax)(9a* ) + 27a°
=(3x*- 2ax)3 +81a’x* —108a°x’® +36a’x? +81a‘x? —54a°x + 27a°

=(3x*- 2ax)3 +81a%x* —108a°x% +117a*x? —54a°x +27a° ... (1)
Again by using Binomial Theorem, we obtain
(3x* —2ax)’

=3C, (3x2) —%C, (3¢ (2ax) +°C, (3% ) (2ax)’ —°C, (2ax)’
= 27x° —3(9x* ) (2ax) +3(3x” ) (42’ ) -8a’X’

=27x° —54ax’ +36a°x* -8a°%* ... (2)
From (1) and (2), we obtain
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(3x2 —2ax+3a’ )3

=27x°® —54ax® +36a°x* —8a’x® +81a*x* —108a®x® +117a*x* —54a°x + 27a°
=27x°® —5dax® +117a*x* —116a°x® +117a*x> —54a°x + 27a°
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